This paper examines the impact of remittances on financial sector development in a panel of 19 developing countries. Contrary to previous studies that focus on mean effects, it uses quantile regression methodology to examine whether the effect of remittances on financial development is the same for less and more financially developed countries. The results point out that remittances promote financial development only in less financially developed countries. Further, the effect of income is positive and larger in less financially developed countries. Trade openness is positively related to financial development while inflation and urbanization are negatively related to it.
Introduction
Remittances have become an important source of foreign exchange earnings for developing countries. Over the period from 1970 to 2013 developing countries received significant amount of remittances. Remittance inflows to Sub-Saharan Africa increased from 0.9 percent of GDP in 1994 to 1.6 percent in 2004 and reached 2.3 percent in 2014. In South Asia, remittances increased from 2.2 percent of GDP in 1994 to 4.5 percent in 2014. Given the increasing volume of remittance inflows to developing countries, a number of studies have analyzed their development impact with more focus on the growth-enhancing and poverty-reducing effects. Remittances increase economic growth and reduce poverty by stimulating per capita income of the recipient country, enabling households to overcome credit constraints and improving human development. How-Y. Keho ever, the findings by [1] - [4] showed that the impact of remittances on growth and poverty depends on the level of financial development and how remittances are spent. Another strand of literature has analyzed the impact of remittances on the financial sector development. Theoretically, this relationship is ambiguous. Money transferred through financial institutions can enable households to gain access to financial products and services provided by financial institutions. If financial institutions perceive remittances to be stable, they might become more willing to extend credit to remittance recipients and then the volume of credit in the economy might significantly increase [5] . On the other hand, because remittances reduce credit constraints, they may lower demand for credit and dampen financial sector development. If recipients immediately spend remittances or distrust banks and prefer other ways to save their money, the volume of credit provided by financial institutions might not increase.
On the empirical front, very few studies have examined the impact of remittances on financial development. [5] assessed the impact of remittances on financial sector development for 109 countries over the period . Using a dynamic GMM framework, they found that remittances are positively related to financial development measured as share of bank deposits or the ratio of bank credit to the private sector. [6] used fixed effects panel instrumental variables estimation and found that remittance flows to Sub-Saharan countries promote financial development proxied by the ratio of bank deposits to GDP and the ratio of M2 to GDP.
As can be seen, the empirical studies regarding the impact of remittances on financial sector development are very rare. Furthermore, the existing studies have primarily relied on estimation approaches which estimate the mean effect of remittances assuming implicitly that the effect of financial development is the same regardless the level of financial depth. By estimating how "on average" remittances affect financial development these studies do not study how remittances affect countries with different levels of financial development. For example, while remittances may matter for average countries, it would be useful to know if they matter for less financially developed countries. In this paper, we not only address the question, "doremittances matter?" but also "for whom do remittances matter?" It is likely that the effect of remittances is different for less and most financially developed countries. Our work is the first to analyze the impact of remittances on financial development at different points of the financial depth distribution. To achieve this we apply the quantile regression methodology developed by [7] for a panel of 45 African and Asian countries. The advantage of quantile regression relies in the possibility of investigating the effect of a covariate at many points of the conditional distribution of the dependent variable, not only at the mean but also in the tails.
The remainder of the article is organized as follows. Section 2 outlines the econometric methodology. Section 3 describes the data and discusses the empirical results, while Section 4 concludes.
Model and Econometric Methodology

The Empirical Model
To assess the impact of remittances on financial development, we specify the following model: [8] .
Equation (1) 
Quantile Regression Methodology
The quantile regression method was first introduced by [7] and discussed in further works (see [9] [10]). Compared to OLS regression, this method is more robust to outliers and non-normality. The quantile regression model can be formulated as follows:
where ( ) it q FIN is the conditional quantile of financial sector development.
Equation (2) can be written as follows:
where Contrary to the usual minimization of the sum of squared residuals in the OLS case, the quantile regression estimator minimizes the weighted sum of absolute deviations: Previous panel quantile regressions do not take into account unobserved country heterogeneity. In this paper, we perform panel quantile regressions with fixed effects following the two-step method suggested by [11] . Following this approach, a fixed-effects re-gression is estimated as a first step. As a second step, these fixed effects are used to demean the dependent variable and this transformed variable is taken as the dependent variable in the quantile regression described above. The use of panel quantile regressions with fixed effects improves the usual panel pooled data regressions by exploring simultaneously two kinds of heterogeneity: unobserved country heterogeneity via fixed effects and common heterogeneity via covariates effects along the dependent variable distribution.
Data and Empirical Results
Data and Descriptive Statistics
The Note: JB refers to the Chi2 statistic from the Jarque-Bera test of normality.
Unit Root and Cointegration Test Results
Before carrying out the empirical analysis, we test for stationary and cointegration to make sure that all variables in the model are cointegrated. We test for stationarity using [12] - [14] unit root tests. The results reported in Table 2 strongly suggest that the variables in level are non-stationary and stationary in first differences. Consequently, panel cointegration tests can be employed to study the long-run relationship.The results of the Johansen-Fisher cointegration test non-reported here support the existence of a long-run relationship between the variables. In a panel framework, several linear estimators can be used to estimate a cointegrating relationship: OLS, fixed-effects (FE), Fully Modified OLS (FMOLS) and Dynamic OLS (DOLS). [15] analyzed the properties of the OLS estimator and showed that the FMOLS and DOLS estimators may be more promising in cointegrated panel regressions. However, [16] showed that both the OLS and FMOLS have small bias and that the DOLS estimator outperforms both estimators. For comparison purposes, we perform these conditional mean methods. The results of OLS, FE, DOLS and FMOLS regressions are given in Table 3 . As can be seen, GDP per capita is robustly and signifi- Note: The asterisks ** and * denote significance at the 10% and 5% levels, respectively.
cantly positively related to financial deepening. Further, remittances are positively related to financial development only in the OLS regression. Trade openness improves financial sector development in FE and FMOLS specifications while inflation is negatively related to financial development in three models. Urbanization is found to reduce bank credit to private sector in both OLS and FE models.
Results from Quantile Regressions
We report in Table 4 results from quantile regression for the 10th, 25th, 50th, 75th and 90thquantiles. Figure 1 illustrates how the magnitude of the coefficients of the covariates varies over quantiles. The results suggest some important differences across different points in the conditional distribution of financial development. The estimates show that per capita income is positively related to financial depth and the effect is decreasing overquantiles. For example, a 10% increase in income increases bank credit by 7.7% at the lower level of financial deepening but by 4.4% at the higher level of financial depth.
Another interesting result is the effect of remittances on domestic credit to private sector as share of GDP. This is a variable that was found to be insignificant in the DOLS and FMOLS regressions which focus on the mean effect. In the quantile regressions this variable has various effects on countries with different levels of financial development.
The effect of remittances is positive and significant at the 0.25 quantile and lower, and negative at the 0.60 quantile and higher. Then remittances promote financial development in countries with lower level off inancial development.
With respect to the other covariates, trade openness is positively related to financial development and the effect is larger at the 0.75 quantile. Inflation and urbanization are negatively associated with financial development. 
Conclusions
This study has used panel quantile regression methodology to investigate the nonlinear effect of remittances on financial development in a panel of 19 developing countries.
The use of panel quantile regressions with fixed effects improves the usual panel pooled data regressions by exploring simultaneously two kinds of heterogeneity: unobserved country heterogeneity via fixed effects and common heterogeneity via covariates effects within the quantile estimation. The results show that some determinants of financial development happen to be more important in less financially developed countries. In particular, we found that the effect of per capita income is positive and decreases with quantiles, suggesting that economic growth increases more financial development in less financially developed countries. Furthermore, remittances promote financial development in less financially developed countries while they are negatively related to financial development in more financially developed countries. In addition, the results indicated that trade openness is positively related to financial development while inflation and urbanization are negatively related to it. These findings give the insights that the effects of these factors may have been overestimated in previous studies that focused on mean effects.
They also suggest that remittances can contribute to increase financial intermedia- tion in less financially developed countries by bringing recipient households into the formal financial sector. Given this effect, governments should make efforts to reduce transaction cost of remittances. Lowering the transaction cost of remittances would help to increase the volume of official remittances and therefore the current levels of financial development. This will have a positive effect on economic growth if these funds are channeled into productive uses.
